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The object of the invention relates to a high precision process for verifying the 
impermeability of hollov^ volumes. 

Known processes use either differences in pressure by immersing, for example, the piece in a 
liquid after having compressed the air in it or a mass spectrometer combined with a vacuum 
pump, the test piece being connected to the mass spectrometer, the vacuum being created therein, 
and helium, for example, being blown all around the piece. With the entry of the helium, it will 
be registered by the mass spectrometer. Or, finally, another process based on the same principle 
uses a katharometer instead of the mass spectrometer. 

These processes are sometimes imprecise and uncertain, and if a porosity exists, it may not 
appear because these processes make it possible to measure only a penetration velocity with no 
cumulative effect. 

The process which is the object of the invention eliminates these drawbacks and, owing to its 
cumulative effect, makes it possible to achieve verification at even more advanced levels than 
those achieved with the known processes. It consists in placing the piece to be inspected, after 
possibly creating a vacuum in it, in a tank where the pressure is the same or greater than that 
existing inside the piece to be inspected. Such pressure being due to a given gas. 

After a period of time, the piece is extracted from the tank, [and] if the vacuum in it has been 
created, the latter is broken by allowing ambient air to penetrate [into it]; then, a certain quantity 
of air is withdrawn as a sample from the piece to be inspected, which sample is injected into the 
measuring cell of a gas detector selectively sensitive to the gas contained in the tank; if the 
detector indicates the presence of gas, the lack of impermeability is revealed. 

According to one embodiment of the process, presented by way of a non-restrictive example 
of one of the embodiments of the object of the invention: 

Fig. 1 shows the preparation of the capacity to be checked. 

Fig. 2 represents the treatment. 

Fig. 3 shows the sampling of the control fluid. 

Fig. 4 represents the selective and comparative detection of the sample. 

A vacuum is created, for example, in the capacity 1 by pump 2 under controlled pressure 3. 
The impermeable plug 4 is then closed. 

This sealed enclosure 1 under a pressure different from that of tank 5 is placed inside the 
latter. 

Tank 5 contains an appropriate gas. The capacity is left for a period of time corresponding to 
the desired control precision. If it is desired to verify the porosity of the walls, for example, the 
period of time may reach ten hours or so, depending on the nature of the wall. With long periods 
of time, the measuring sensitivity is increased. After the treatment time, the nozzle plug 4 is 
opened and outside air penetrates if a vacuum has been created. 

A sample of a definite volume of this air is withdrawn fi-om inside the capacity 1 by pump 6. 
This air is projected into the measuring cell of the highly sensitive selective gas detector 7, such 
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as an infrared sensor; if the detector detects the presence of the gas that was present in the tanlc, it 
means that the said gas penetrated into the capacity, which was not impermeable. 

The shapes, dimensions and arrangement of the various elements may vary within the limits 
of equivalency, as may, in fact, also the materials used for their manufacture, without thereby 
changing the general concept of the invention that heis just been described. 

CLAIMS 

1. Process for verifying the impermeability of capacities making it possible, owing to its 
cumulative effect, to verify at extremely advanced levels the presence of any point of leakage 
generally undetectable until now, characterized by an enclosure comprising a nozzle plug that 
makes it possible to create a vacuum therein and then to sample a certain quantity of air or gas 
after having placed it in a verifying tank containing a fluid under a higher pressure. 

2. Process according to claim 1, characterized by the fact that the enclosure to be verified, 
after having been placed in a tank containing an appropriate gas under atmospheric pressure or a 
different pressure, but preferably one that is greater than that present in the enclosure, is 
withdrawn from the said tank, and the partial vacuum is "broken" with air or some other gas than 
the one present in the tank. 

3. Process according to claim 1, characterized by the fact that a sample is taken of a certain 
quantity of such air or gas which is then injected into the measuring cell of a sensitive and 
selective gas detector, such as an infrared gas detector, so that if the detector reveals the presence 
of the gas that was present in the tank, it will detect the lack of impermeability of the enclosure. 
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PL. UNIQUE ^,,3^^3 




FIG 4 
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L'objet de 1 'invention conceme un proc^d^ de haute pre- 
cision pour le contrSle d'^tanclieste de volumes creux , 

Dans les proc^d^s connua on utilise soit : lea differen- 
ces de preseion en immergeant par exemple la pifece dans un liquide 
3 apr&s 7 avoir comprigie de l*air » soit un spectvom^tre de masse 
associe k une pompe h vide , la pi&ce h essayer ^tant brandx^e au 
spectom&tre de masse , le vide y est effectu^ , et tout autour de 
ii pi^ce il est scuff Id, par ezemple , de l*li£Lluffl.Si 1* entree de 
1 'helium se produit » elle sera accuses par le spectomitre de fflas4 
JO se. Soit enfin un autre proc^de base sur le m$mm principe utilise 
un catharom^tre ^ & la place du spectom^tre de masse • 

Ges precedes sont paxfois imprecis et Incertains^ et s'il 
eziste une porosite elle peut ne pas appuattre etant donne que 
ces precedes ne permettent que la mesure d*une vltesse de penetra- 
15 tiont sans effet cumulatif • 

Le precede objet de 1* invention , supprime ces inconve- 
nients et permet grftce & son effet cumulatif , d^arriver k des ve«- 
rifications k des niveauz encore plus pousses que ceux obtenus 
avec les precedes connus« II consists k placer la pifece k contrdler 
20 aprSs y avoir eventuellement fait le vide, dans un reservoir oh il 
exists une pression egale ou superieure k celle existant k I'inte- 
rieur de la pi&ce k contrdler • Oette pression etant dfte k un gaz 
determine « 

Au bout d»un certain temps , la pi&ce est extraite du re- 
25 servoir, si le vide y a ete effectue,on cassera celui-ci en lais- 
sant penetrer de l*air ambiant; puis on prei&ve une certaine quan- 
tite d*air dans la pi&ce k contrdler , se prei^vement sera injecte 
dans la cuve de mesure d'un detecteur de gaz sensiUe et seiectif 
au gaz contenu dans le reservoir; si le detecteur indique la presen 
30 ce de gaz, la non etcmchesilre de 1' enceinte est deceiee* 
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Sui^axit un des modes da realisation du proc^^ donn6 k 
titre d'exemple non limitatif d'lme des formes de realisation 
de I'objetde 1» invention ; 

La fig I montre la pr^parationae la capacity h contrSler 
5 La fig 2 reprdsente le traitement 

La fig 3 montre le pr^lfevement du fluide de contr6le 

Lq fig 4 reprdsente la detection selectee et comparative 
du prei&vement 

On fait par exemple le vide dans la capacity I par la 
Xo pompe 2 sous contrdle de pression 3«L*obtuz*ateur ^tanche 4 est 
alors ferme* 

Cette enceinte I obtur^e et k pression diff^rente de celle 

du reservoir 5 est plac^e h l^int^rieur de ce dernier, 

Le reservoir 5 contient un gaz appropri€. La capacity est 

15 lalss^e un temps correspondant h la precision da eontr«le voula. Si 

on desire par ezemple- contrdler la porosite des parois, la duree 

peut atteindre une d&zaine d'lieures suivant la nature de la parol 

Avec des temps longSyla finesse de mesure est au^entee«Apr&s le temps 

de traitement on ouvrira 1» ajutage 4 et I'air exterieur penbtre si 

20 le vide a ete fait. 

On prei&ve un volume determine de cet air, k I'interieur 
de la capacite I par la pompe 6. Cet air est projete dans la cuve 

de mesure du detecteur 7 de gaz seiectif k grande sensibility, tel 
un capteur k infra-rouges; si le detecteur decile la presence du gaz 
25 qui^ait contenu dans le reservoir, c'est que le dit gaz a penetrd 
dans la capacite qui n'etait pas etanche . 

Toutefois les formes, dimensions et dispositions des dif- 
ferent s elements pourront varier dans la limits des equivalents, 
comme d'ailleurs les matiferes utilisees pour leur fabrication, sans 

30 changer pourcelk, la conception generale de I'invention qui vient 
d'etre decrite. 
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R B V E N L I CA3? IONS 

I») Proc^d^ de contrdle 6tanclittt6 de capacity permettaat 
par son effet cumulatif d'arriver h verifier h des nlveaux extrd* 
aemejit pouss^s l^existeaoe de tout point de fuite g&idralement 
indtfsalifcble k oe jour, se oaract^rieant par une enceinte comport 
5 tant un ajutage penaettant d»y faire le vide , et d»y pr^lever 

ensuite une certaine quantity d'air qu de gaz, apr^s l»avoir pla- 
ode dans un reservoir d» contrdle contenant un f luide It une pres- 
sion sup^rieure 

2«) Proc^d^ suivant la revendication I se caractdrisant par 
10 le fait qui lUneeinte k eontrdler apr^s avoir ^t^ places dans 
un reservoir contenant un gaz appropri^ k la preseion atmosph^ri- 
que ou k une preseion different e, mais de pr^fdrence sup^rieure 
k celle existant dans 1» enceinte est sortie du dit reservoir , 
et la depression " oass^e " avec de l»air ou un autre gaz que 
15 celui contenu dans le reservoir • 

3^) Proc^d^ suivant la revendication I se caract^risant 
par le fait qu>on pr^lfeve une certaine quantity de cet air ou de 
oe gaz qui est ensuite injects dans la cuve de mesure d"un ddtec- 
teur de gaz sensible et s^lectif , tel undStecteur de gaz infra - 
20 rouge , de f a$on que si le d^tecteur rdv^le la presence du gaz 
quietait contenu dans le reservoir la non Aanch^Ite de I'enceinte 
soit d^oeKe • 



